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A solid-phase version of the Nozaki-Hiyama allylation of supported allylic bromides with aldehydes is described.
-Methylene -butyrolactones 7 can be obtained by cyclization-cleavage of the supported, intermediate homoallylic alcohols 6, which can also be isolated by proper choice of reaction conditions. Leave this area blank for abstract info. Summary: A solid-phase version of the Nozaki-Hiyama allylation of supported allylic bromides with aldehydes is described.
-Methyelene -butyrolactones 7 can be obtained by cyclization-cleavage of the supported intermediate homoallylic alcohols
6.
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Over the last few years, combinatorial chemistry has emerged as a powerful tool in organic synthesis. As a result, the development of new methodology as well as the adaptation of already existing ones to make them amenable to parallel synthesis has become a very active research topic. 1 Solid phase synthesis is still one of the methods of choice when planning a combinatorial approach, due mainly to the easy separation of reagents and the immobilized substrate during the workup process. 2 In the course of our research on new aldehyde allylation protocols, [3] [4] [5] [6] we were interested in the development of a solid phase version of the well known Cr-promoted Nozaki-Hiyama reaction (Scheme 1 
Scheme 1. Stereo-and regioselectivity of the Nozaki-Hiyama reaction
Allylic halides 4a-d were chosen as suitable models to test our solid phase approach. They were synthesized from acrylic acid PS-Wang resin 1 8, 9 and aldehydes 2a-d by a combination of Baylis-Hillman reactions 10 As also observed in control reactions in the solution phase, bromination took place with allylic rearrangement. However, the regioselectivity of this step was not essential for the overall process, due to the well-known regioconvergence of the Nozaki-Hiyama allylation reaction (see Scheme 1). 7 With allylic halides 4a-d in hand, we carried out the Nozaki-Hiyama reaction by condensation of 4a in THF with different aldehydes in the presence of in situ generated Cr 2+ (freshly prepared from Under these conditions, "premature" cleavage of adducts 6 was observed, since the putative homoallylic alcohol intermediates spontaneously underwent intramolecular transesterification-cleavage to give the corresponding syn lactones 7aa'-7ac' as the only products. 15, 16 However, this drawback could be avoided by carrying out the allylation directly with CrCl 2 in DMF. 17, 18 Under these experimental conditions, no lactones were detected in the filtrates. Moreover, although traces of Cr by-products were present in the washed resins, these could be properly characterized by gel-phase 13 C NMR, where the resonance peak at around 25 ppm of the starting CH 2 Br group was no longer present and resonances attributable to the R 2 side chains could be observed. A series of resin-bound allylic alcohols 6 were obtained in this way (Table 1) . In order to test the reactivity of resin bound allylic alcohols 6, cyclization-cleavage to lactones 7 was investigated for comparative purposes. After several unsuccessful attempts under basic conditions (KOtBu) or in the presence of a Lewis acid (BF 3 ·Et 2 O), treatment with THF/conc.HCl mixture (9:1) afforded lactones 7, 17 albeit in lower yields than in the "one-pot" protocol depicted in Scheme 3 (compare with entries 1-3, Table) . However, despite the lower overall yields, this R e v i e w C o p y two-step protocol has the advantage of keeping the allylation adducts 6 anchored on the solid support for further synthetic manipulations. In summary, a solid-phase version of the Nozaki-Hiyama allylation of allylic bromides with aldehydes is presented. Although -methylene -butyrolactones 7 are formed in acceptable yields by spontaneous cyclization-cleavage from the resin, the intermediate supported homoallylic alcohols 6 can be isolated by proper choice of conditions. Further studies to exploit the synthetic potential of resins 6 will be addressed in the near future and will be reported elsewhere.
